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FIRST MONTHLY PROGRESS REPOR'- ON W E R M A L  STt'AIM ANALYSIS 
OF ADVANCED MANNED-SPA(:ECRAFT MEAT SH1€LCS 

NASA Contract NAS 9-1986 

Phase A - Dadvation of Bo5ic Equations 

: The first phom of the study (Derlwtion of Bus ic  Equations) i s  proceeding on 

schedule and i s  60% completed. The equilibrium eqrwtions In )em of dfsplacemenh 

have been derived for the general non-axisymmetric c a e  for both q>hericcrl and taroldol 
' 1  

coordinator and the equations for the spherical a t e  reduce to rhe axi-symrrpetric f m  

reported in Dr. Morgon's paper, "Thermal Stresses in Mlufle Now Corns." 

ckrfwtion i s  summarized in Appendix A and the coefficients are preuntd in tabular 

fonn. It i s  significant to note that, owing to the sfmtlarity of spherical and tord&l 

coordlnatur, only the toroidal coefficients need be programmed since in the limit os th. 

lwge radius of the torur reducos to u r o  a sphrkal coordinate system i s  obtd 

fha 

1 

t 

I t  i s  anticipated that the derivation of stressart in hrrm of d l r p l a ~ m  

constitutes the final portfon of t h i s  phase of the study, wi l l  be completed within the 

next two weeks. 

Phose B - Finite Difference Formulation 

The second phase of the study (Finib Difference Formulation) h a  been in 

progress for approximably one week in accordance with thr program schedule and Is 

6% completed. The general non-axisymnw?ric form of the finlto difference analogs 

L. 
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to the prt ia l  differential equations are being developed, from which a set of 11-w 

algebraic equations in the three d3tplacernlsnt componeilh. wiif tln d>?aa:mt*!. 

general forms of +l.c G+te diffemncs approximations with mspect to ttww Idepordent 

variables am being calculated by expanding the displacemnt fwretlonr in pawor sorim 

In the neighborhood of the pofnt under consideration, luring wnqwl increments In 

each of the three principal directlonr. 

The 

In t h i s  way formulas will  bo obtatnad for h a  

fin, and second irregular central, forward and bockword dmrivattver at any Inhnoctfon 

of grid liner with different increments on a dircontinwws grid nstwor(r. 

this first monthly progress report constitutes 3% of the repclrt prepration phaw 

of the study- 



APPENDIX A 

Derivation of Equilibrium Equations in T e r n  of Displacemsnb 

in Spherical and Toroidal Coordinates 

, 
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